Introduction: Pharmacotherapy with analgesics and non-steroidal anti-inflammatory drugs has been traditionally used to relief post-operative pain of endodontic treatments. However, due to the side effects reported for these drugs, some efforts have been made to decrease the post-operative pain of the endodontic treatments through laser irradiation. The present study aimed to evaluate the effects of low level laser therapy (LLLT) on the reduction of pain after root canal retreatment. Methods: In this clinical trial, 61 patients requiring endodontic retreatments in posterior teeth were selected. A single visit endodontic retreatment was performed. After biomechanical preparation, low level laser was irradiated to the buccal and lingual mucosa overlying the apices of the target tooth in the experimental group. In the control group patients received placebo laser to eliminate the probable psychological effects of laser. Laser irradiation was done with a single dose of 808 nm wavelength (Whitening Lase II-Laser DMC, Samsung, Korea) with 100 mW power, and dose of 70 J/cm 2 for 80 seconds. Pain severity was recorded before, immediately after and 4, 8, 12, 24 and 48 hours after the treatment by visual analogue scale (VAS). The pain scores were statistically analyzed by chi-square test between 2 groups. The effects of different variables on the post-operative pain experience were also studied by means of Logistic regression. Results: Pain scores decreased significantly through time until 48 hours after treatment. No significant differences were observed between the 2 modalities regarding pain scores at any time. According to regression analysis, pain severity scores were lower in the laser-irradiated specimens than control groups (OR = 5.69); however, this difference was not statistically significant. Consumption of analgesics after the treatment had significant effect in decreasing post-operative pain experience (OR = 56) while factors of age, gender, laser irradiation, pre-treatment pain scores and education level did not. Conclusion: Low level laser irradiation had limited effects to decrease pain associated with the endodontic retreatments in the first and second molars; however, more studies are required to assess the effects of different parameters of low level laser in this regard.
Introduction
Pain after endodontic treatments is a common side effect with significant effect on quality of life of patients. Various degrees of pain have been reported by more than 40% of endodontic patients after treatment. Generally postoperative endodontic pain is induced by the inflammatory mediators produced via mechanical, chemical, and microbial injuries to the pulp or periradicular tissues, which are induced or exacerbated during root canal treatment and re-treatment. These mediators activate sensitive nociceptors and lead to central and peripheral hyperalgesia mechanisms. [1] [2] [3] [4] In previous studies, the incidence of severe pain after treatment (flare-up) in retreatment cases has been reported to be significantly higher than for primary root canal treatment, emphasizing the need for a proper adapted method to prevent pain complication in retreatment cases. [5] [6] [7] [8] To reduce the intensity of pain, the use of different modalities, such as intra canal therapy, analgesics or nonsteroidal anti-inflammatory drugs (NSAIDs) have been recommended. The therapeutic properties of lasers, such as tissue repair, regulation of inflammatory processes, and analgesia in acute and chronic pain as well as improvement of local microcirculation have been postulated by several authors.
LLLT in Reduction of Endontic Retreatment Pain
The anti-inflammatory and regenerative effects of lowlevel laser therapy (LLLT) have been well established in clinical dentistry, and due to the relatively large side effects of NSAIDs and limitations of use for some of them, safer treatment modalities such as low level laser radiation have been taken into consideration by some researchers. Despite initial promising results, there is not sufficient evidence on the grounds that lasers could be effective in reducing pain after endodontic retreatment or not?
Methods
This study was a randomized clinical trial. Research data were obtained using questionnaires, interviews, physical examination and classification of pain intensity visual analogue scale (VAS) scores in groups of no pain, mild pain, moderate pain, severe pain and severe pain. In this clinical trial, 61 patients requiring endodontic retreatments in posterior teeth were selected. A single visit endodontic retreatment was performed. After biomechanical preparation, low level laser was irradiated to the buccal and lingual mucosa overlying the apices of the target tooth in the experimental group. In the control group patients received placebo laser to eliminate the probable psychological effects of laser. Laser irradiation was done with a single dose of 808 nm wavelength (Whitening Lase II-Laser DMC, Samsung, Korea) with 100 mW power, fiber diameter 600 μm and dose of 70 J/ cm 2 for 80 seconds. Pain severity was recorded before the treatment, immediately after the treatment and 4, 8, 12, 24 and 48 hours after the treatment by VAS. The pain scores were statistically analyzed by chi-square test between 2 groups. The effects of different variables on the postoperative pain experience were also studied by means of Logistic regression.
Results
A total of 61 patients, 41 patients (67.2%) in the laser group and 20 patients (32.8%) in the control group were evaluated. Patients were age matched in both groups. At the beginning of treatment in the laser group, 30 patients (49.2%) had no pain and 11 patients (18%) reported pain. In the control group, from the 20 patients studied, 14 patients (23%) had no pain and 6 (9%) had pain. The chi-square test revealed that there was no significant difference among the groups for pain at baseline (P < 0.07). In the laser group after treatment, 20 patients (32.8%) had no pain, 20 patients (32.8%) had mild pain, and 1 (1.6%) had moderate pain. In the control group, 12 patients (37.5%) had no pain, and 8 (13.1%) had mild pain. Chi-square test revealed that there was no significant difference in term of pain frequency after treatment in both groups. Table 2 demonstrates pain scores 4 hours after treatment in laser and control groups. Chi-square test revealed that there was no significant difference in terms of frequency and intensity of pain at 4 hours after treatment in both groups (P < 0.84). Table 3 demonstrates pain scores 8 hours after treatment in laser and control groups. Chi-square test reveals that there was no significant difference in term of frequency and pain intensity 8 hours after treatment in both groups (P < 0.44). Table 4 demonstrates pain scores 12 hours after treatment in laser and control groups. Chi-square test reveals that there was no significant difference in term of in term of frequency and pain intensity 12 hours after treatment in both groups (P < 0.62). Table 5 demonstrates pain scores 24 hours after treatment in laser and control groups. Chi-square test revealed that there was no significant difference in term of in term of frequency and pain intensity 24 hours after treatment in both groups (P < 0.69). Table 6 demonstrates pain scores 48 hours after treatment in laser and control groups. Chi-square test reveals that there was no significant difference in term of in term of frequency and pain intensity 48 hours after treatment in both groups (P < 067).
In the laser group before treatment, 31 patients (50.8%) did not use pain killer medication, and 10 patients (16.4%) used these drugs. In the control group, 15 patients (24.6%) did not use pain killer medication and only 5 patients (8.2%) had used these drugs. No significant difference in analgesic consumption was observed in both groups before treatment (P = 0.96).
In the laser group after treatment, 37 patients (60.7%) did not use painkiller medication, and 4 patients (6.6%) had used these drugs. In the control group, 16 patients (26.2%) did not use painkiller medication, and 4 patients (6.6%) had used these drugs. No significant difference in analgesic consumption was observed in both groups after treatment (P = 0.26).
In the laser group, 20 subjects (32.8) had pain in maxilla and 21 patients (34.4%) had pain in mandible. In the control group, 10 patients (16.4%) had pain in the maxilla and 10 patients (16.4%) had pain in the mandible. No Significant differences were observed in the frequency of pain in the maxillary and mandibular position in patients undergoing laser therapy and the control group (P = 0.93). In the laser group 17 patients (27.9%) had pain in the right quadrant and 24 patients (39.3%) had pain in the left quadrant. In the control group, the location of pain in 11 patients (18%) was on the right side and in 9 patients (14.8%) on the left quadrant. No Significant differences were observed in the frequency of pain position in laser and control groups (P = 0.32). In the laser group 34 patients (55.7%) reported tenderness and in 7 patients (11.5%) teeth were not tender. In the control group, 11 teeth (18%) were tender and 9 (14.8%) were not tender. There was significant difference in tooth tenderness in patients in laser and control groups (P < 0.02). In the laser group 20 patients (32.8%) had periapical radiolucency and in 21 patients (34.4%) no radiolucency was observed. In the control group, 10 teeth (16.4%) had no radiolucency and 10 teeth (16.4%) had radiolucency. No significant difference in periapical radiolucency was observed in laser and control groups (P < 0.98). Friedman test showed that over time pain scores were significantly reduced in both laser (P < 0.05) and control (P < 0.004) groups. In order to investigate the relation between each of the variables and degree of pain reduction, the ordinal logistic regression was used and the results showed that the only factor associated with significant pain reduction was using medications in both laser and control groups. Other variables did not show a significant relationship with pain scores. According to regression analysis, pain severity scores were lower in the laser-irradiated specimens than control groups (odds ratio [OR] = 5.69); however, this difference was not statistically significant. Consumption of analgesics after treatment had significant effect to decrease postoperative pain experience (OR = 56) while factors such as age, gender, laser irradiation, pre-treatment pain scores and education level did not.
Discussion
Pain has been reported after root canal treatment and retreatments in several studies, which has been estimated to be 1.4% to 16%. 9 Previous research, have shown that factors such as age, sex, dental pulp status, allergies and pain before treatment have a primary role in causing these pains. 10 Although the non-steroidal anti-inflammatory drugs for pain associated with endodontic therapy have been used, these medications have relatively large side effects in some patients. Therefore, the use of laser for pain associated with endodontic therapy aimed at eliminating these complications. However, more research should be done on the effects of laser after endodontic therapy to reduce pain. Mechanisms for reducing pain following laser radiation has been related to lowering levels of prostaglandin E2, prostaglandin-endoperoxide synthase 2, interleukin 1-beta, tumor necrosis factor-alpha, the cellular influx of neutrophil granulocytes, oxidative stress, edema, and bleeding. 11 According to the results of the present study, in both groups (low level laser radiation and control groups) the degree of pain was significantly reduced up to 48 hours after treatment while no significant differences were observed between the 2 groups in terms of pain intensity (at no time). On the other hand, according to the results of the regression analysis, pain reduction in radiated samples was 5 times higher than the control group (OR = 5.69), but this difference was not statistically significant. Accordingly; low-level laser radiation had limited effects in reducing pain following root canal re-treatment in posterior teeth. Based on researchers' information, until now, no research on the effects of laser radiation on the amount of pain associated with root canal re-treatment has been published, although some studies have been conducted on the analgesic effects of laser radiation. Based on the results of the present study, none of the variables, such as age, sex, pain before treatment influenced the intensity of pain after root canal re-treatment. Lim et al 10 reported reduction of pain following laser irradiation in patients receiving orthodontic treatments. Also Kreisler et al 12 stated that pain scores were reduced in both laser and control groups after endodontic surgery. These findings are consistent with the results of present study. Pain after root canal treatment depends on the extent of the periradicular tissue injury, severity and intensity of the inflammatory response. These factors are interrelated and directly interdependent, followed by acute inflammation such as periodontitis, pre radicular acute or chronic abscess, while subsequent processes occurred within the channel. 13 It has been stated that pain before endodontic treatment affects pain intensity after treatment, although the results of this study showed no significant differences in pain intensity and frequency in both therapy and control groups.
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In both laser and control groups; Pain severity was significantly reduced up to 48 hours after treatment and no significant difference in pain intensity between the two groups was found at any time of the study. According to regression analysis, the degree of pain reduction in irradiated samples was higher than the control group (OR = 5.69), but this difference was not statistically significant. Among the variables studied such as age, gender, laser irradiation, and pain before the intervention, using analgesics was the only factor which significantly affected the post-operative pain.
Conclusion
Low level laser irradiation had limited effects in decreasing pain associated with endodontic retreatments in the first and second molars; however, more studies are required to assess the effects of different parameters of low level laser in this regard.
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